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MODULAT ED OUTPUT OF DIGITAL AUDIO SIGNALS 



The present invention relates to method and apparatus for modulating 
digital audio signals more specifically, but not exclusively, audio signals which 
5 have been broadcast. 

The advent of digital television transmissions and DVD has resulted in an 
interest in efficient methods of recording digital signals representing video and 
audio. For example, US-A-4,963,995 discloses a digital recording technique 
which stores the recorded broadcast in a random access memory comprising the 
10 combination of a semi-conductor RAM buffer and a disc memory, permitting a 
desired programming segment to be immediately accessed and viewed without the 
time consuming fast-forward and fast-reverse tape motion required in 
conventional tap recorders. 

It is also known that with record players it is common to manually alter the 
15 speed of rotation of the turntable and/or to replay the same portion over and over 
again. This is known as "scratching". 

WO-A-02/103671 discloses a digital music player in which a 
predetermined amount of an audio signal in digital format is stored and the 
reproduction position and/or direction and/or speed is automatically modulated 
>0 with respect to the rhythm using control information in different predetermined 
ways based on information concerning the musical tempo. 

It is an object of the present invention to provide a system for modulating 
audio signals and particularly broadcast audio signals in a relatively inexpensive 
and convenient fashion which will permit manual intervention in the audio output. 
5 The present invention provides a digital audio system which comprises 

means for receiving digital audio signals, a buffer storage device for temporarily 
storing digital audio signals received by the receiving means and a control device 
for controlling the writing of digital audio signals into the storage means and 



reading of digital signals out of the buffer storage means characterised in that the 
control means is arranged to read-out the signals at a user-controlled rate different 
to the writing in rate in order to delay and advance the output of stored signals. 
Preferably, the direction of reading can also be user-controlled, 

5 In order that the present invention be more readily understood, an 

embodiment thereof will now be described by way of example with reference to 
the accompanying drawings in which the figure shows a block diagram of a digital 
recording system according to the present invention. 

A typical receiver apparatus according to the preferred embodiment 

10 comprises an antenna 1 which receives broadcast signals which have been 
encoded according to a desired broadcast standard. The signals are demodulated 
by a demodulation circuits and then supplied to a decoding circuit 3. In this case, 
the decoder is an audio decoder for decoding audio signals transmitted using a 
suitable compression and coding system. After decoding, a small proportion of 

15 the received signal is stored in a first- in-first out (FIFO) buffer store 4 and then 
output to digital to analog converter 5 which in turn feeds one or more, output 
devices which in this case are shown as speakers 6. 

The demodulator circuit 2, FIFO store 4, decoding circuit 3 and digital to 
analog converter 5 are all normally controlled by a CPU 8 in a manner which is 

20 well known. 

In the embodiment of the present invention, the CPU 8 is provided with an 
input circuit 10 arranged to receive signals from a device which is manually 
controlled by the user. Advantageously, the device is a rotary encoder lias this 
will more closely resemble the record turntable normally used for "scratching" but 
25 a suitable input control device may be used. 

When the encoder 11 is used, it causes the CPU to alter the timing of the 
clocking of the store 4 and also the direction of reading out of the store 4. The 



3 



data in the store will be held during this operation. Once the encoder is returned to 
its initial condition or is switched off, the received broadcast continues to be 
reproduced. 

In order to achieve this with a broadcast signal, the CPU requires a further 
5 storage facility to store the incoming broadcast while "scratching" is taking place 
and this further storage is indicated by reference numeral 12. In turn this also 
requires two clock signals to be generated by the receiver apparatus, one for use 
with the storage 12 and one, which is controllable, for use with the FIFO 4. 

The CPU 8 controls the buffer store 4 and the storage 12 such that while the 
10 buffer store 4 is being user-controlled, the incoming broadcast is automatically 
stored in the storage 12 but as soon as the user stops manipulating the encoder 11, 
the contents of the storage are read out into the system. 

The above apparatus can be added to by including a facility to allow a 
removable recording media to be used to input digital signals. One convenient 
15 way of doing this would be to include and SD card slot which would allow pre- 
recorded data to be input instead of broadcast data. This could be further modified 
to allow data to be received via a USB port in a similar fashion. 



20 
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CLAIMS: 

1. A digital audio system comprising means for storing digital audio signals 
and a control device for controlling the writing into and reading out from the 

5 storing means characterised in that the control device is provided with a manually 
operable input arrangement for controlling the read-out of the storing means at a 
manually definable rate. 

2. A system according to claim 1, wherein the control means is arranged to 
10 alter the control device whereby to alter the direction of reading out of data from 

the storing means. 

3. A system according to claim 1 or 2, and comprising receiving means, and 
means for demodulating the received signals, the storing means storing 

15 demodulated received signals. 



